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Amendments to the Claims: 

Please amend the claims as follows. This listing of claims will replace all prior versions, 
and listings, of claims in the application: 

Listing of Claims: 

1 . (Currently amended) A method of operating a frequency synthesizer, comprising: 

detecting a phase difference between an output signal of a controlled 
oscillator and a reference siqna L the output signal exhibiting a frequency and 
phase : 

pumping first charge, in response to the phase difference, into a first filter 
which is configured as a direct path loop fiiter^T 

pumping second charge, in response to the phase difference, into a 
second filter having substantially the same topology as the first filter, the second 
filter being configured as an integrating path loop filter;-and 

providing a signal from the first and second filters to the controlled 
oscillator to control the frequency and phase of the output signal of the controlled 
oscillato r: and 

decoupling the controlled oscillator from the first filter while first charoe is 

pumped into the first filter . 

2. (Canceled) 

3. (Currently amended)frhe method of claim 1 further comprising decoupling the 
controlled oscillator from the second filter while second charge is pumped into 
the second filter. 

4. (Original) The method of claim 1 wherein the first filter is a switched capacitor 
filter. 
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5. (Original) The method of claim 1 wherein the second filter is a switched capacitor 
filter. 

6. (Currently aimended)frhe method of claim 5 wherein the switched capacitor filter 
includes a disabled switched capacitor which is disab l od . 

7. (Original) The method of claim 1 wherein the first filter and the second filter are 
substantially matched with one another. 

8. (Original) The method of claim 1 further comprising combining, within the 
controlled oscillator, an output signal of the first filter with an output signal of the 
second filter. 

9. (Original) The method of claim 1 further comprising combining, external to the 
controlled oscillator, an output signal of the first filter with an output signal of the 
second filter. 

J' • • 

10. (Original) The method of claim 1 wherein the controlled oscillator is a voltage 
controlled oscillator. 
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1 1 . (Currently amended) A frequency synthesizer, comprising: 

a controlled oscillator; 

a phase detector that detects a phase difference between an output signal 
of the controlled oscillator and a reference signa l, the output signal exhibiting a 
freouencv and phase : 

a charge pump, coupled to the phase detector, that pumps first c harge at 
a_first charge pump output and second charge at a s econd charge pump output 
outputs; 

a direct path loop filter, coupled to the first charge pump output and the 
controlled oscillator; 

an integrating path loop filter, coupled to the second charge pump output 
and the conti'olled oscillator, the integrating path loop filter having substantially ■ 
the same topology as the direct path loop filter; 

the direct path loop filter and the integrating path loop filter providing a 
signal to the controlled oscillator to control the frequency and phase of the output 
signal of the controlled oscillato r, the direct path loop filter including a first switch 
that decouples the direct path loop filter from the controlled oscillator while the 
charge pump pumps first charge into the direct path loop filter. 

12. (Canceled) 

1 3. (Cunrently amended) The frequency synthesizer of claim 1 1 wherein the 
integrating path loop filter includes a second switch that decouples the 
integrating path loop filter from the controlled oscillator while the charge pump 
Pumps second charge into the integrating path loop filte r control le d ocoillator io 
d e coupled from th e int e grat i ng path l oop filt e r wh ile charg e is pump e d into th e 
i nt e grat i ng path loop fi l t e r . 
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14. (Original) The frequency synthesizer of claim 1 1 wherein the direct path loop 
filter is a switched capacitor filter. 

1 5. (Original) The frequency synthesizer of claim 1 1 wherein the integrating path 
loop filter is a switched capacitor filter. 

1 6. (Cun-ently amended) The frequency synthesizer of claim 1 5 wherein the switched 
capacitor filter includes a disabled switched capacito r which i s d i sabled . 

. f • 

1 7. (Original) The frequency synthesizer of claim 1 1 wherein the direct path loop 
filter and the integrating path loop filter are substantially matched with one 
another. 

18. (Original) The frequency synthesizer of claim 1 1 wherein the controlled oscillator 
includes a combiner which combines signals from the direct path loop filter and 
the integrating path loop filter. 

1 9. (Original) The frequency synthesizer of claim 1 1 further comprising a combiner 
external to the controlled oscillator which combines signals from the direct path 
loop filter and the integrating path loop filter. 

20. (Original) The frequency synthesizer of claim 1 1 wherein the controlled oscillator 
is a voltage controlled oscillator. 
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21 . (Currently amended) A wireless communication system, comprising: 
a frequency synthesizer including: 

a controlled oscillator; 

a phase detector that detects a phase difference between an 
output signal df the controlled oscillator and a reference signal , the output 
signal exhibiting a frequency and phase : 

a charge pump, coupled to the phase detector, that pumps firet 
charge at a_flrst charge pump output and second charge at a second 
charge pump output outputs ; 

a direct path loop filter, coupled to the first charge pump output and 
the controlled oscillator; 

an integrating path loop filter, coupled to the second charge pump 
output and the controlled oscillator, the integrating path loop filter having 
substantially the same topology as the direct path loop filter; 

the direct path loop filter and the integrating path loop filter 
providing a signal to the controlled oscillator to control the frequency and 
phase of the o^utput signal of the controlled oscillato r, the direct path loop 
filter including a first switch that decouples the direct path loop filter from 
the controlled oscillator while the charge pump pumps first charge into the 
direct path loop filter : and 
a mixer circuit, coupled to the frequency synthesizer, to mix an input signal with 
the output signal of the controlled oscillator of the frequency synthesizer. 

22. (Canceled) 
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23. (Currently amended) The wireless communication system of claim 21 wherein 
the inteorating path loop filter includes a second switch that decouples the 
integrating path loop filter from the controlled oscillator while the charge pump 
pumps second charge into the integrating path loop filte r contro lle d osci l lator is 
d e couplod from tho i ntegrat i ng path l oop filter wh il o charge i o pumpod into tho 
i ntegrat i ng path loop fi l ter . 

24. (Original) The wireless communication system of claim 21 wherein the direct 
path loop filter is a switched capacitor filter. 

25. (Original) The wireless communication system of claim 21 wherein the 
integrating path loop^lter is a switched capacitor filter. 

26. (Currently aniended) The wireless communication system of claim 25 wherein 
the switched capacitor filter includes a disabled switched capacito r wh i ch i s 
disab le d . 

27. (Original) The wireless communication system of claim 21 wherein the direct 
path loop filter and the integrating path loop filter are substantially matched with 
one another. 

28. (Original) The wireless communication system of claim 21 wherein the controlled 
oscillator includes a combiner which combines signals from the direct path loop 
filter and the integrating path loop filter. 

29. (Original) The wireless communication system of claim 21 further comprising a 
combiner external to the controlled oscillator which combines signals from the 
direct path loop filter and the integrating path loop filter. 
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30. (Original) The wireless communication system of claim 21 wherein the controlled 
oscillator is a voltage controlled oscillator. 

31 . (Currently amended) A frequency synthesizer integrated circuit (IC) having at 
least one variable frequency output, comprising: 

a substrat e on which compon e nts of tho I C arc dispocod; 
a controlled oscillator; 

a phase detector that detects a phase difference between an output signal 
of the controlled oscillator and a reference signal , the output sional exhibitino a 
freguencv and phase : 

a charge pump, coupled to the phase detector, that pumps first charoe at 
a.first charoe pump output and second charoe at a second charge pump output 
outputs ; 

a direct path loop filter, coupled to the first charge pump output and the 
controlled oscillator; 

an integrating path loop filter, coupled to the second charge pump output 
and the controlled oscillator, the integrating path loop filter having substantially 
the same topology as the direct path loop filter; 

the direct path loop filter and the integrating path loop filter providing a 
signal to the controlled oscillator to control the frequency and phase of the output 
signal of the controlled oscillato r, the direct path loop filter including a first switch 
that decouples the direct path loop filter from the controlled oscillator while the 
charge pump pumps first charoe Into the direct path loop filter: and 

a substrate on which the controlled oscillator, phase detector, charge 
pump, direct oath loop filter and integrating path loop filter are situated . 

32. (Canceled) 
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33. (Currently amended) The frequency synthesizer integrated circuit (IC) of claim 31 
wherein the integrating path loop filter includes a second switch that decouples 
the integrating path loop filter from the controlled oscillator while the charge 
pump pumps second charge into the integrating path loop filte r contro ll ed 
osci ll ator i s docouplod from the i ntograt i ng path l oop fi l ter wh il o ohargo io 
pumpod into th e i ntograt i ng path loop f i ltor . 

34. (Original) The frequency synthesizer integrated circuit (IC) of claim 31 wherein 
the direct path loop filter is a switched capacitor filter. 

35. (Original) The frequency synthesizer integrated circuit (IC) of claim 31 wherein 
the integrating path loop filter is a switched capacitor filter. 

36. (Currently amended) The frequency synthesizer integrated circuit (IC) of claim 35 
wherein the switched| capacitor filter includes a disabled switched capacitor 
which i s disab l ed . 

37. (Original) The frequency synthesizer integrated circuit (IC) of claim 31 wherein 
the direct path loop filter and the integrating path loop filter are substantially 
matched with one another. 

38. (Original) The frequency synthesizer integrated circuit (IC) of claim 31 wherein 
the controlled oscillator includes a combiner which combines signals from the 
direct path loop filter and the integrating path loop filter. 

39. (Original) The frequency synthesizer integrated circuit (IC) of claim 31 further 
comprising a combiner external to the controlled oscillator which combines . 
signals from the dire(|t path loop filter and the integrating path loop filter. 
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40. (Original) The frequency synthesizer integrated circuit (IC) of claim 31 wherein 
the controlled oscillator is a voltage controlled oscillator. 

41 . (Currently amended) A frequency synthesizer, comprising: 

a phase detecto r, the phaso dotootor configured to detect and output a 
phase difference between first and second twe phase detector input signals: 

a charge pump, coupled to the phase detector, the charge pump 
configured to supply first charge to a first charge pump output and second 
charge to a second charge pump output d e rivo f i rst and second output s i gna l c 
from tho output of thq phaso dotoctor ; 

a direct path filter coupled to the first charge pump output , the direct path 
filter configured to filter the first output s i gna l of the charge pump to produce a 
first filtered signal; 

an integrating path loop filter coupled to the second charge pump output 
the integrating path loop filter configured to filter the second output signa l of tho 
charge pump to produce a second filtered signal; and 

a combiner coupled to the direct path loop filter and to the integrating path 
loop filter, the combiner configured to combine the first and second filtered 
signals , the direct path loop filter includina a first switch that decouples the direct 
path loop filter from the combiner while the first charge pump output supplies the 
first charge to the direct path loop filter, the integrating path loop filter including a 
second switch that decouples the integrating path loop filter from the combiner 
while the second charge pump output supplies the second charge to the 
integrating path loop filter. . 
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42. (Canceled) 

43. (Canceled) 

44. (Canceled) 

I 

45. (Canceled) 

46. (New) The frequency synthesizer of claim 41 further comprising a voltage 

controlled oscillator (VCO) coupled to the combiner, the VCO providing a VCO 
output signal. 

47. (New) The frequency synthesizer of claim 46 wherein the first phase detector 

input signal is a reference frequency signal and the second phase detector input 
signal is the VCO output signal. 
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